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ABSTRACT. – Water resources in the context of regional planning. Case study: Cluj-Napoca metropoli-
tan area. The issue of water resources is controversial because it reveals the complex needs of the 
population on a certain territory, depending on the analysis scale. Public utilities or water surfaces in the 
surrounding rural areas of a city are rarely paid much attention to in comparison to the urban centre, 
though they could provide comfort attributes, aesthetic value and leisure activities. Is it a matter of social 
fairness, political orientation or funding accessibility for a community to benefit from the water resources in 
the vicinity? The present study propos ed to analyse the metropolitan area of Cluj and explain why the 
distribution of resources varies according to physical conditions, distance or localities’ economic statute. 
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1. Water resources at mesoscale 
The term „resource” conferred to water has 
two aspects: the available quantity of water in 
natural state combined with the necessity for 
different usages and the evaluation of resources 
depending on the category of users.  
In the context of town planning, water 
courses mainly fulfil two functions, the one of 
transportation for people, goods, waste water and 
the aesthetic one. It is of major importance if a 
city is located on a river, this providing a strate-
gic position for the settlement and the possibility 
of arranging green routes along its banks.  
Cluj-Napoca city is located in the 
north-west of Romania in the North-West 
development region. Its metropolitan area, as it 
is stated in the first phase, consists of the 
polarizing centre of Cluj and seventeen 
municipalities (fringe area): Aiton, Apahida, 
Baciu, Bonţida, Borşa, Căianu, Chinteni, Ciuri-
la, Cojocna, Feleacu, Floreşti, Gârbău, Gilău, 
Jucu, Petreştii de Jos, Tureni, Vultureni. The 
metropolitan area is dependent on the transitory 
water resources, The Small Someş river, on 
which the metropolis is located. 
The aim of this study is to analyse the 
autochthonous and allochthonous resources that 
are used in Cluj metropolitan area from both the 
functional and aesthetic point of view. The 
territory is using the transitory fluvial resources 
and the benefits that devolve from the 
construction of lakes in the upstream area. 
Particularly, the studied area is tributary to the 
Someş river, and the water courses that transit 
this land rise from Apuseni mountains. 
By analysing the lakes situated in the me-
tropolitan area or in the adjacent mountain area, 
we can specify that the territory has both natural 
and artificial resources which fulfil many 
functions: the reservoirs on The Warm Someş 
and The Small Someş, upstream Cluj, supply 
the metropolitan area and the nearby communes 
with raw water for domestic, industrial use, 
provide electricity or are used just for pleasure. 
Regarding to the natural surface lakes, 
there are several examples of ponds that the 
local community is using for fishing, pleasure 
such as those located on the cummunal territory 
of Ciurila, Căianu, Chinteni, Cojocna and Ştuc 
Lake situated on the built-up area of 
Cluj-Napoca. The most important underground 
water source is in Floreşti commune, located in 
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the terrace of The Small Someş river, upstream 
Cluj-Napoca on a surface of 260 hectares, set 
into operation in 1900. The phreatic aquifer in 
the Gilău-Apahida sector is located at a depth of 
1 to 4 meters. Other underground sources that 
have a good potential are those in The Small 
Someş, The Nadeş and The Borşa river meadow 
that have a flow of 0,5 l/s and a high 
mineralization rate. 
 
 
Fig 1. Geographical location of The Someş basin 
 
 
Fig. 2 The seasonal flow rate on The Small Someş in Cluj-Napoca, 2004 
 
2. The resource-consumption ratio 
 
2.1 The water supply system 
The sources that supply water for the 
population in the metropolitan area are the arti-
ficial lakes upstream Cluj (e.g. Fântânele, Tarni-
ţa, Gilău, Someşul Cald), the Floreşti undergro-
und source and many other local underground 
water-catchments. Tarniţa became the main 
source to supply water for Cluj-Napoca in 2006, 
being located on the administrative units of 
Râşca, Mărişel and Gilău. 
In the effort to quantify the water resources in 
The Small Someş basin, a very important aspect is 
the repartition of water volume by seasons. 
Rural localities from the metropolitan area of 
Cluj have access to the system in various 
proportions. Highly accessible water resources 
located in the vicinity of municipalities should 
provide good implementation of the branching 
system. It is the case of the rural localities that 
have water reservoirs on their territory or in the 
vicinity, which are represented by: Beliş, Margău, 
Călăţele, Măguri-Răcătău,Valea Ierii, Săvădisla, 
Mărişel, Râşca, Căpuşu Mare, Gilău, Gârbău, 
Floreşti, Baciu. On the contrary, they only benefit 
from centralized water utilities in a much lower 
percentage than those situated in the metropolitan 
area, between 16 and 35 %, or even under 16% of 
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Therefore, what are the causes for this 
preferencial behavior? We considered some of 
the possible answers: 
1. the restrictiveness of natural factors such 
as rough terrain in the mountain area where the 
construction cost of water pipelines would be 
higher, as the distribution network represents 
the most expensive component of the water 
supply system (50-70% of the total cost) 
2. economic power of the polarizing urban 
centre of Cluj-Napoca where the need of water 
could be justified by the wide range of industri-
al, technological activities that influence the 
peripheral rural localities in a positive manner 
by attracting funds 
3. local decision makers in the planning 
process  
These situations partially explain why 
water distribution does not respect the resource– 
distance factor, but there has not been formed a 
typology based on the proximity of resources. 
For instance, Măguri Răcătău, Mărişel or Râşca 
administrative units are included in the poorly 
connected area, whereas Beliş and Săvădisla 
have better access to the system. It is also the 
case of Baciu and Gârbâu communes, which are 
located approximately at the same distance from 
Gilău reservoir and have different branching 
schemes.  
Water resources management in a sustainable 
territorial system should be characterized by 
stability and equal distribution of welfare. 
Considering a natural water course, there is a sort 
of distribution arrangement for all the localities 
situated on it, based on a mathematical formula 
(Carraro, C., 2005):  
-  If I = {1,…,I} are the agents that 
share a river flowing on their 
territory, 
-  Their arrangement according to the 
position occupied along the river i<j, 
meaning that i is situated upstream j 
-  Agents are characterized by a 
function, defined by the attributes of 
water and profit, form ui (xi, ti) = bi 
(xi) + ti, where xi is water for agent i 
-   ti is the net financial transfer of i 
-  The river increases in volume with a 
certain quantity, ei> 0, between any 
of the localities 
A consuming plan for each locality is 
calculated as being any vector (x, t)  R
I
+ x R
I 
that satisfies the relation: 
 
 
 
 
Fig. 3 Access to centralized water supply system, 2011 GEOGRAPHIA NAPOCENSIS   AN. VI , nr. 1/2012 
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2.2 The sewage system 
Analysing the relation between the water 
supply system and sewage system in the metro-
politan area, the applicability of the last one is 
limited, due to the sine qua non factor that water 
represents. This principle derived from 
psychology, according to Maslow pyramid of 
needs, states the fact that human primordial 
needs will be exclusively solved before any 
other needs.  
Untreated waste water collected by natural 
emissaries is a potential dangerous situation for 
the communities living downstream a river. It is 
well-known that contaminated water is the 
source for numerous diseases and the absence of 
waste water treatment plant along the pipeline 
network is an indicator of low life and poor 
development of a territory. 
 
 
Fig. 4 Evolution of sewage system connections 
 
At the beginning of 2011, only five rural 
localities were connected to the centralized 
sewage system. Apahida has its own waste 
water treatment plant, while the others send the 
waste water to Cluj-Napoca treatment plant. 
Furthermore, the hierarchy for implementing 
this utility at local level is from the early ’60 s 
to the very late 2010: Baciu (1965), Floreşti (the 
core, 1980), Apahida (1974, flat 
neighbourhood), Cojocna (the end of 2010), the 
rest villages of Apahida (2008), Luna de Sus 
village (2006). 
A delimitation of the area sewage system 
coresponds to the following localities in the 
metropolitan territory: Floreşti, Cojocna, Baciu, 
Jucu de Sus. 
 
3. Disfunctionalities 
Careful management of the services offered 
to a community is reflected in the comfort and 
quality of life. The communes partially 
connected to the centralized sewage system 
delimited in the adjacent „ring” of Cluj are 
represented by: Baciu, Floreşti, Apahida, Jucu 
while the most far-off lack this utility. 
Principally, this aspect has consequences in the 
interior comfort of the homes. The houses that 
are not connected to the sewage system, could 
not be theoretically branched to the water 
system, because there is no pipeline network. 
Secondly, the risk of contaminating the phreatic 
aquifer is major: evacuation of waste water is 
made directly on soil; the alternative for no 
waste water treatment plant and sewage network 
is the septic tank which punctually solves the 
problem as it ensures only the pretreatment of 
waste water.  
The demands for water quality depend on 
the use of it. In Romania, drinking water quality 
requirements are regulated by STAS 1342/1991. 
In terms of disfunctionalities regarding the or-
ganoleptic, chemical and physical 
characteristics we considered two areas of 
potential risk: GEOGRAPHIA NAPOCENSIS   AN. VI , nr. 1/2012 
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1. the sanitary restriction area of the surface 
sources (artificial lakes on The Small Someş) 
– three of six localities situated in this area 
are connected to the centralized sewage system 
(Beliş, Gilău, Căpuşul Mare); Beliş is equipped 
with waste water treatment plant, as well as Că-
puşu Mare. On the other hand, Mărişel, Râşca 
and Măguri-Răcătău do not have any at all; 
2. the tributary rivers of Someşul Mic 
upstream Cluj-Napoca 
– includes communes situated on rivers 
upstream Cluj: Mănăstireni, Chinteni, Aşchileu, 
Vultureni, Sânpaul, Gârbău, Bonţida, Borşa, Că-
ianu, none of them being connected to the sewage 
system.  
Not only that these situations of defective 
territorial planning increase the discrepancy 
between urban and rural space, but also are of 
potential risk for downstream municipalities. It 
is well-known that the quality of water 
downstream Cluj-Napoca is affected by the 
contribution of tributary rivers that are a major 
factor of pollution. 
 
4. Water and urban aesthetics 
Water plays an important role in urban 
aesthetics because it is considered a great 
attractor for the community. It can provide 
recreational urban functions in combination 
with green spaces and street furniture.  
The Small Someş river crosses the city and 
it is divided in three sections: 
1. The section delimited by the west 
entrance in the city and the Garibaldi bridge. It 
opens to a wide sector after being crossed by the 
road and benefits from green spaces on the right 
bank in comparison with the left bank. The 
withdrawal of buildings on the right provides 
spaces for recreational purposes. We refer to it 
as the best equipped section of all. There is a 
bycicle track on the right side of the river, an 
urban beach and a promenade lane on the left 
side.  
2. The Garibaldi bridge– Horea bridge 
section represents the sector which crosses the 
centre of the city. Built area is spread close to 
the minor riverbed near-by Horea bridge, while 
Central Park lies on the right bank. 
3. The Horea bridge– outside the built-over 
area section lacks recreational facilities. 
Nevertheless, this section has forest curtains 
along it. On the other side, the industrial area, 
on the left bank, creates an unfavourable 
position from the aesthetic point of view. The 
sector could be transformed into a functional 
zone after solving the issue of industrial waste 
water. 
4. The Mills Canal– is an artificial arm of 
The Small Someş river, especially created in the 
past to provide water for the ten mills along it. 
Nowadays, only ruins of the last standing mill 
can be seen. The canal lost its initial functionality 
and represents a major discomfort factor in the 
21st century urban looks as a result of the waste 
water and litter discharge, coming from people’s 
basements. 
As a conclusion, the natural potential of 
The Small Someş is varied. Disfunctionalities 
are connected to the unaesthetics caused by the 
urbanistic malpractices: built-up area that do not 
fit along the river course (in the third section), 
industrial waste water discharge (in the third 
section).  
The lakes located in Gheorgheni and Aurel 
Vlaicu neighborhoods are part of an abandoned 
riverbed of The Small Someş. The existing 
situation of the lakes is: 
– Lake 1, coresponds in the current context 
with the lake situated in the vicinity of Teodor 
Mihail street. The lake is endowed with a canal 
lock and a pipe that once provided fresh water 
for it. Problems such as eutrophication 
determined changes in the lake’s recreational 
function through odour and colour degradation. 
– Lake 2, the smallest, suffers from 
expansion of the built-up area around, 
specifically, the construction of garages. 
– Lake 3, is in a similar situation with Lake 
2, being forced to withdraw in advantage of the 
built-up area.  
– Lakes in the Aurel Vlaicu neighborhood 
are not valorised to serve the zonal interests. 
Within the built-up area of Cluj-Napoca and 
spread all on the metropolitan territory, there are 
several natural protected zones of local interest. 
Lake  Ştuc, in the Someşeni vicinity (eastern 
Cluj) has light salted water, Cojocna Baths 
(salted water), Someşeni Baths inside Cluj (mi-
neral thermal water) that posseses a valuable 
potential as a consequence of the existing 25 GEOGRAPHIA NAPOCENSIS   AN. VI , nr. 1/2012 
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springs, which will be designed as an aqua park. 
Other potentially attractive water surfaces 
for local tourism are the so-called „pots” used 
for fishing such as: Pădureni Lake and Filea 
Lake on the administrative unit of Ciurila 
commune (private properties), Chinteni Lake in 
Chinteni commune (public property), Cetăţel 
Lake situated on the left side of Ilişua valley on 
the administrative unit of Căianu Mic.. A 
symbiosis between the needs of the emerging 
metropolitan area and local needs ought to guide 
any planning activity. 
 
5. Conclusions 
Repartition of water resources on the me-
tropolitan territory was presented in a 
qualitative and quantitative manner and public 
utilities were shown in relation to the spacial 
planning process. There are areas rich in water 
resources that do not benefit from them at their 
full potential and areas that totally use resources 
located on other territories.  
As a conclusion, water and sanitation 
contribute not only to increasing the standards 
of living, but also to improved productivity, 
both of individuals and of businesses. The time 
spent obtaining water or travelling to sanitation 
facilities outside the home can be significant. 
When household connections are available, 
household members can engage in more produc-
tive activities and leisure. This also would 
increase productivity and investement that drive 
economic growth. 
Finally, water surfaces situated on the ad-
ministrative unit of Cluj can be divided in two 
categories: 1) those partially designed to fulfil 
the recreational and functional needs of the 
population such as the first section of The Small 
Someş, the lakes in Gheorgheni, Someşeni 
Baths, Cojocna Baths 2) the rest, which have 
not been considered yet in the planning process 
such as Aurel Vlaicu lakes, fishing pots in Făget 
Woods, The Mills Canal. The possible solutions 
should include designing green routes for 
pedestrians along water courses and providing 
minimum facilities and infrastructure around 
lakes (e.g. street furniture, access roads, 
landscaped paths, sports functions). 
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